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A waterborne stain composition for protecting wood surfaces comprising: (a) a resin component 
comprising a core-shell polymer having an alkali-insoluble polymer core and an alkali-soluble polymer 
shell; and (b) a solvent component comprising water and an organic solvent selected from a glycol and a 
glycol ether. 
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VUtTBRBOfitiB ACBYL1C STAtS C0HF0SITION 
COHIAXNIHC CORE-SHELL SHAFTED POLYKBRS 



j BacTrB round of. tfts Invention. 

The ureaent invention relateH to coating composition* for 
wood surface* and more particularly to waterbotne stain compositions. 

Clear aealante and oenai- transparent stains for exterior 
application to wood Burfacea have traditionally bean formed aa 
oll-baned By a tenia having inherently good application and appearance 
charactertatiee, vith marginal or poor durability. These coatings, 
however, may exceed regulatory permissible amounts of volatile 

organic compounds » 

Because of such limitations on volatile organic compounds t 

waterbome ataina have become increasingly ijuportant* Such 
vaterborne stains are often formulated from water reducible resins, 
including alkyds and maleinlted linaeed oila and commonly employ 
glycol ethers aa complins solvents In combination with alkaline 
neutrali7.era to asBure solubility of the resin component In water. 
In addition, acrylic and vinyl acrylic polymera prepared by emulsion 
polymerisation have also been need in formulating waterbome ettulsion 
stains. While such vaterborne atalns may have slightly better 
durability than oiD-baaed ayatema, they generally compare unfavorably 
vith such oil-hased systems In their application and appearance 

char a cte ri c 1 1 c« • 

It is, therefore, en object of the present invention to 
provide a vaterborne acryJlc coating composition which has improved 

i 
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appl j cat 3 on and appearance charactorUtica and vhich provides 
improved protection for the wood surface after Application. 

BumniaTv of the Invention 
r The stain compos itioti of the present: invention Includes a 

resin component comprising u core-shell polymer having «n 
alkallne-inaoluMe polymer cure and an alkaline soluble polytoer 
shell* Preferably, the teoln component comprises 8 to 22 percent by 
weight of tho composition. The composition also includes a solvent 
component which comprises water and an organic compound which is 
either a glycol or a glycol other and which la preferably present in 
the amount of 6 to 9 percent by weight of the entire composition. 
The composition preferably also contains a thickens? Vhieh la a 
mixture of a p R eud op 1 antic polysaccharide rhamsau gum and a nontanic 
poly or ethane rhsology modifier in the amount of from 0.1 to 0.5 
percent by weight . The composition preferably aleo contains a metal 
It gawd complex such as a zinc ammonium cample* as a cross linking 
agent. The amount of zinc or other metal from the complex would 
preforably be fron 0,1 to 0»7 percent by weight of the composition. 

By using the core-shell polymer in combination with a water 
and glycol or ether glycol solvent component , waterborrta stains are 
produced with a high degree of durability and with the application 
and appearance proper!' lea of an ail-baaed stain. The high amount of 
butyl acrylata in tl*e polymer's inner core gives the flexibility 
required on dlmenaJonally unstable «eod to prevent the flawing, and 
peeling failure experienced *ith traditional acrylic and vinyl 
acrylic stains. The composition of the polymer's outer shell, being 
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2 0 415 6 1 ' 

alkali soluble, allows Oie stain to reaoluhclize itself, thus allowing good lapping 
diurncterirtioK uxul grain dctfortion found only in a raworfmiial oil stain. 



l>etailed Direr* otion 



Hie ix/re-shcll grufted polymers used hi the resin component aiu described in 
U.S.?HLn»t Mo. 4,376,313 (October, WW). J^BsentiaUy, ihese polymers have kh allcali- 
msolublc, emulsion polymer core eitid an alkaH-so fable, cniulrinn polymur shell, 
whrawi tlic cere iind alien ure diernioulJy grafted needier to a significant or substantial 
extern. Ihc core and shell cnmponcnls «re chanictdly grafted Cosher by currying o«l 
the ciiuifsion jwlynierisation of either the core or shell in the presence of at Icust one 
polyfunction*! eompoum[ having (1) 1 wo or mure rite* of uiwftlnration, (2) iwi or mure 
abslroctablc alums, or (3) u cnmlanaliun of one or more sites of unsatnratiun and one or 
more iibtfiacUUo Aloms. Tho core-shell polymers ol lift invention result in polymer 
compositions taring improves! stability Inward additives (Le, alcohol solvents, etc.), 
jedispersrbtlity, fount control, heat resistance and rheoluuy. 

In a preferred pravu»> (he cnre-shcll polymers arc prepared by first emulsion 
polymerczRlioat of the alKuIi-insaluble core in flu? presence of tfte polyfimultonal 
compound, followed by the subsequent emulsion polymerization of the shell in die 
presence of ihe prcviw«ly-pn:pav«l core. The wtf ajrt ratio ol* the core to Hie slicll 
preferably is about B5;1S to 15:85, with the core having a wrifcjit average mnlecnlHT 
weight «r greater than about 8,000 aud Iho shell liaving a weight nveragc molecular 
weight of about 5,000 to about 100,000 as detoniincd by gel permeation, 
chromatography. The pi>lyfunebonal compound prefcrubly has at least two silu» of 

■ 
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unsuturatjon of uucquu) reactivity. Other writable polyfimctiomil cunipuunds are 
reactive chuin transfer aj|;cn(3 having two or iiuto ubKtf actable atoms uml hybrid 
polyfuiictioiuil compounds having one or more nb»lractahlc atanis Hint one or marc sUca 
of ima.ihirwf.ifln. 

Tbe core and slid J are polymerized from monomer:* selected from methyl 
aerylate, ethyl aurytofe, Imtyl aerylut* 2-ethylhcxyl ucrylate* dccyl Korytttle, methyl 
mcChacrylatc, ethyl met hacry lata, hydroeyefliyl mctluierylate, butyl mcth«crylate, 
acxylunrlrile* acrylic mid, methaerylie ucid. itaconie aeid, rnaleic acid* funwic acid, 
acrylie anhydride, nicllificrylic anhydride maleic anhydride, iioeonic anhydride* fumarlc 
anhydride* slyiene including substituted sfyrencs vinyl acetate, and other C, to C n alkyl 
fturvhiles and incthaory laces. 

The core may lie polymerjVj&d from a mixture of monomer* comprising 0 1o 
about 10 percent by weight acid-containing unsaturated monomer. The shell may be 
py|yiTiei'i7ed from a mixture of monomers comprisriTag about 40 lo about 90 pcxccal by 
weight methyl melbuciylafc. The shell may hIso be polymerized faim a mixture of 
monamcn eomprising fawn about 10 to 60 percent by weight, preferably Imm about 20 
irv about 50 percent by weight, acid-coiilainnia or aiiliYcuidc-oontaining iiirauturated 
monomer. The coT^-shell polymer Ti\ay also be ucuM(i*od with a buse which may be 
amnionic, tnethylaimue. inonocthauolamcne. dinicuiylamlnoetbaiiol, sodium hydroxide 

or potassium hydroxide. 

The polyfunctioiia) compound* we HeJectod fieni the Group conMiHlm^ of allyK 
mcthkillyl-, vinyl-, und crotyl^cnf of actylic, mettianrylic, malcio (mono- aud th- 
eaters), fuiiudc (mono- and dl-esters) and flAwnic (mono- and di-raten*) acids; allyl-, 
mcthaJlyf-, and crulyJ-vinyl ether mul ihioethcr; N- und 

- 4 - 
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K.N-di-allyi-, methallyl-, crotyl-, and vinyl-amldeo of Acrylic and 
methACrylic acid*; H-allyl-, mtthailyl-, and crotyl-jnaleimidt; vinyl 
eatera of 3-butanoic atad 4-pentcnolc acids; diallyl phthalate; 
trialiyl cyanuratej 0-allyl-, methallyl-crotyl- p D-alkyl-, aryl-, 
P-vinyL-F-allyl-, F-crotyl- and E-fnethaUyl-pliosphouatesi tria7lyj- t 
trlmathaJlyl-, and tricrotyl-phoaphateaj 0-vlnyl- P 0,0-diallyl-, 
dlmethally].-, and dir.rotyl-phoaphatea ; cyclodlkertyl datura of 
acrylic* methacryllc, maleic (mono- and di-oattra) , fumaric (mono- 
and dl-eaters), and itaconic (mono- and di-estero) acids; viiiyl 
ethers and vinyl thloethers of cycloalfcenola and cycloalfcene thiols; 
vinyl cetera of cycloalftene carhoxylie acids; 1,3-tHtadiene, laoprene 
and other conjugated dienci, paraiaethylatyrenes chloromethylBtyrene ; 
allyl-, iRethallyl-, vinyl- > and crotyl-inercapcen; 

brcmotrlchl or one thane; bromoform; carbon tetrachloride; and carbon 
tetrabromide* 

Alternatively, the proeass for naJting these eore-ahelled 
polymers may "he carried out by adding the polyfunction* 1 compound 
after the emulalon polymerization, of the coro, allowing the 
poly functional compound to a oak. into the core and polymerising it and 
aubeequetitly emulsion polymerising the shell. This technique uses 
the same juonoi&era for tha core and ahcll and moot of the earns 
poly functional compounds aa naed in the first process described 
above. Additionally p the poly functional towpound can be selected 
from eChyUueglycol dimethacrylate, di ethyl aneglycol <* lane tha cryl ate, 
triothyleneglycol dimathacrylate, polyethyleneglycol dime tha cry late, 
polypropylcneglycol dJmethaerylate, neopantylglycol dimothacrylate> 
1,3-butyleneglycol diacrylatc, neopentylglycul diacryiate, 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



2003-04-16 



EST AVAILABLE COPY 



02041561dis.afp Page 6 



Page 2 sur 3 



20415G1 



triBiethylolerJiaae 1 1: line thaeryl ate, dipentaerytliritol triaerylAte, 
dlpentaerythrltol tetraacrylate , dlpentaerythrlol pentaacrylate, 

ft 1,3-butylenc glycol dimetha cry late, t rime thylolpro pane 

trlmethacrylate, trimetlty.l.oj propane trlacrylate, tripropylena glycol 

r dlacrylate and di vinyl benzene* 

These polymers bay also be prepared by a third process which 
1ft carried out by first emulsion polymer lalng of the shall in. the 
presence of the poly functional compound, followed by emulsion 
polymartfcation of the core- Polloving this technique, the same 
monomers for the core and shell given above can be tided. The 
polyfunction*!, compounds useful for thiJl technique are those given in 

» 

connection vtth the first above described process. 

She weight ratio of the core polymer to the shell polymer la 
preferably about 85sl5 to about 15:85, more preferably about 70*30 to 
about 30s 70, and most preferably about 60:40 to about 40:60, 
Preferably, the core polymer has a weight average molecular veight 
greater than About $,000 and the shall polymer hao a weight average 
molecular weight of about 5,000 to about 100,000 as determined by gel 
permeation chromatography. Preferably* the glass transition 
temperature (T&) of the core polymer 1* about -65 # C. to about 1Q0°C, 
and the Tg of the shell la greater than about 100°C. 

A preferred core-shell polymer vhlch may be used in the 
composition Oi the present invention la available fr«A Rohm ana Haas 

Co* as N^-4302< 

Ag noted above, the solvent component for the penetrating 
stain of the invention le in large part a water medium In order to 
satisfy the regulatory requirements as to volatile organic compounds 
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and also to resize other Inherent advantage* of waterborne systems 
such &s those noted above. 

« 

Thus, the most Important char act eristic for the solvent 
companant according to the present invent Ion la the selection of ATX 
organic iolvent which 1b suitably compatible with Che resin within 
the water medium while allowing the resin component to forn a 
protective and eatheticaily appealing coating as noted above with 
desired application character let ice. 

In general, it la also import an C to understand that, in 
stains contemplated by the present invention, the realn component ie 
not in solution, but rather is a diapers ion in water. For that 
reason, it was necessary to find a solvent capable of having good 
at ability with the resin within the water medium* 

The organic solvent is a glycol or a glycol ether having 
from 2 to a carbon atone. Suitable glycols would include propylene 
glycol, ethylene glycol and diethylenS glycol* Suitsble glycol 
ethers would include these of propylene glycol methyl ether* 
dipropylone glycol methyl ether, tripropylene glycol methyl ether* 
ethylene clycol methyl ether, ethylene glycol ethyl ether, ethylene 
glycol butyl ether, diethyleno glycol methyl ether, dlethylene glycol 
ethyl ether, diethylene glycol butyl ether, propylene glycol propyl 
ether and propylene glycol butyl ether ► 

The etain composition of the present Invention will also 
preferably contain a thickening component to provide adequate shear 
in the grind paste, provide controlled flow and leveling 
chamcterlatlce upon application, provide proper brush drag awi brueh 
Deeding and provide flood in- can stability such aa minimal syne res is 
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and settling of pixmCnts. The preferred thickener is a combination 
of paeudoplastic polysaccharide rhamsan $um which la available from 
the Keico Division of Morck & Co* under the designation K7G233 and a 
nonionlc polyur ethane r neology modifier Which la available from Rohm 
and HaaB Company as AGHYSOL* HM-IQ20. These thickeners together are 
uped In Che amount of o.l to Q>5 percent by weight of the entire 
composition with the preferred amount being 0*2 to C.4 percent by 
weight Of the composition. 

It has alao been found that added durability, in the form of 
decreased early alkili and water sensitivity, can be achieved by the 
incorporation of a fu&ative metal ligand complex. To make a stable 
aqueous composition which contains a polymeric liaand and a 
polyvalent metal salt, interactions between the polymer and the metal 
must be minimi tad* If such minimisation ia not successfully 
accomplished, gelation of the coating composition can occur* This 
minimi *at ton is eecompl iehert, therefore, by introducing the metal ion 
in its soluble form as s weakly charged metal ligand complex, such as 
a tine ammonium bicarbonate solution. This divalent metal complex Is 
believed to form a three-dimene tonal cros el Inked netvork In the 
polymer, rather than a simple metal-carboxylate salt. Speculation 
exists as to the nature of the cross linking cation in these films* 
It may be that the sine cation Is bound to two or four -COO- groups 
or the Zn<KH3)2 4+ cation is bound to tvro —COO— groups. In either 
case, it is important that the ligand be fugative and leave the film 
during formation. The amount of soluble stlne in the film should be 
from 0.1 to 0*7 percent based on the total freight af the 
composition. Preferably, the amount uf fcine vould be from <K2 te D.6 

& 
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percent by *oiaht <™ O.i t» O.J pareent irtien e ascii-treneparemt 
strain is desired. If Uimp. level* of einc are exceeded, gelation or 
seeding in the coating could renult. In addition to zinc aaononie 
complexes, ««.Mn»»>U complexes of caelum, copper or nickel eould 
oleo bo used *a could tetraaiuinesincdl) complex ion aelts and 
ionium zirconyl carbonate complex*-. A «inc- containing eolutlon 
which would be citable for vbb in the composition of the present 
invention would be available from Ultra Additive., Inc. ae Z1*K*X 
13 . It l»aa alao been found that tha addition of a»1nee .web. a* 
2-Brtilno-2-methyl-l-prop«iol, aiethdxypropylamlne, 
dimechylartlnoprepylamine and N- amino propylmorphci in* »ay have a 
certain decree of efficacy in improving early alkali and water 

sensitivity in the reBUitlng fll». 

A pisnent component can be Included vithin tw stain 
composition of die pre«nt invention, the pigment component itself 
being saner elly m accordance with the prior art. Various types of 
pimento can thva be en,ployed depending upon deaired coloration end 

apocifie application. 

Still other conventional components may be included in tbe 
stain coalition, with th= specific identity, emounta end purpose, 
for tboee components being substantially similar to other prior -rt 
coatings. For e*a«»le. the stain exposition of the present 
invention nay also include surfactant., dispereante, defoamers. 
driers, water repeilante, mildevddee and vood preservatives. 

The pre-ont invention is further illustrated and exemplified 
T, y e*perl«n*ntel vork including the following example*. 
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A tine ammonia carbonate solution vaa made by miring the 
following in^redi enter 

Raw BaLflil&l Percept tff _tt*Uhi 

Zinc < available from 2tnc Corp. 

of Aaerica aa WDQX 915) B.73 

Water 57*99 

268 by vt- ammonium hydroxide solution 2D. 54 

Ammonium bicarbonate 1*>7* 

100.00 

A watarborne oemi-transparent extarlcr wood atain vaa 
produced by mixing the following raw aateriaia In the amovnta ahown, 
RIM Material g nfflP* bv W ff 1aht 



Vat 



62.0 



Propylene glycol 6*1 

&aaln solid* (core-ahall polymer available 
from Bohni & Iiaaj Co* as MFP-430S) 

Pigment 7 -° 
gum (mCO X7C233) 



FJieoloay modifier (ACftYSOL 
8K-J.020, 20* active) 

Zinc ammonia carbonate solution of Bx. A 3.1 
Addltlvea* 



100. 0 



* include* dioparsant, preservative, anti-foam, water 
ropellant and mildevclde. 

This ataln composition had excellent early water and alkali 
resistance char act eriatlc* aa evidenced by a teat in which it va* 
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a 



first applied to a smooth sanded Douglas Fir plywood surface and 
ambient air dried at 45* relative humidity at total temperature and 
then placed in fog chamber for 2 hours. The resulting film had a 
good appaaran.ce and waa rated for film warh off at a rating of 10 en 
a scale of 1 to 10. 

trample II 

k waterborne transparent exterior wood stein and elear vaod 
sealer was produced by mixing the follaving raw material, to the 

amouuta ahoVTK 

Bfttsriaa EEMtJlxJfEiKllli 

Water 

Propylene glycol 

fieein eelide (core-shell polymer available 

fro* Rohm 6 ffaaa Co. as MPF-4302) lO.v 

Rhamaan gum (XBLCO K7C233) °- 0S 
Hhaolegy modifier (acrybOl 

HM-1020, ZOX active) v ' v * 

2ine ammonia carbonate solution of Bx. A 2«*5 

Addielvea* lotttoO 

include* preservative, ^od preaorvat^e, anti-foam, water 
repellent. milde*eide, UV-abeorber and transparent iron oxides. 

This stain condition had erccitent early water end allcmli 
resistance character 1st Ice as evidenced h» a watar drop test in Which 
vater droplets are placed on a film which had been applied to a 
sealed LBHRTA chart and ambient air dried at 4S percent relative 
humidity and 72'F. for 2 hours, the reenitLng film shoved no 
softening, hiistaring, wringing or removal and van rated for film 
integrity at a rating of 10 on a stale of 1 to 10. 

tl 
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"«tt FMBODHWTS DP MB INVE8FTTUN IK WHICH AM EXCUTSIV1* PROPERTY OR 
FRIV11BCK IS CLA J.MRD ARB BfiFlNRD AS POIAOWS : 

1. A vatexbome ataln composition fur protecting vdod 

surfaces comprising: 

(a> & reain component eopipriainp, a core-shell polym*r 

having an alkali- I naoluble polymer core end an 

nXJcali-aolunle polymer abellj And 
(b) ft solvent component comprioing water And an organic 

flolvp-nt aoleeted from a glycol and a glycol ether. 

2. ThA compaction of 1 wherein said core and anid 
ahell have been substantially chemically grafted together, aaid shell 
and aaid eore being prepared sequentially by ennilnion polymer* nation, 
and aatd ahall i« polymerised fro» a mixture cf iw>noniers comprising 
about 10 to about 60 peccant by weight ac id-containing or 
anhydride-containing unsaturated monomer Where.Jn the ratio of aaid 
eora to A*Jd aholl Lb about «5slS to about 15:85, 9«1d core having a 
height average molecular «ei t ht of greater than about S,00t> and said 
shell having a weight average molecular weight of about 5,000 to 
about 100,000 as determined by gal permeation ^romategraphy. 

3. A compoaltion »f clair. 2 wherein said core and aaid 
shell ate polymerized front monomero selected from methyl acrylate, 
cttol acrylate, lrotyl aexylate, 2-cthylhexyl acrylate, decyl 
atrylftte, methyl mecbacrylate, ethyl ow-tbaerylate, hydroKyetbyl 
oiethacrylate, butyl wethacryiete, ecrylonitrlle, aerylic acid, 
aeiliacryllr. add, Itaeonic add, iwlelc aci.d. fu*arie add, acrylic 

hydride, mettoacryll* anhydride, malelc anhydride, itaeonic 
diydridc, Amine nnhytolc, rtyranc, vinyl ueetata «u*l other C, to Cj, alfcyl 



an 



Hiirylstctf and nicthacrylnieB. 



♦ f 



http://patentsl.ic.gc.ca/patimage.pdf?page=clm&patent_number 



02041561dm. afp Page 2 

4. A composition of claim 2 irfherein aald core ie 

polymerized from a mixture of monoinerB comprising 0 to About 10 
percent by weight acid -containing unsaturated monomer. 

5* A composition of claim A Wherein aaid *hell is 
polymerized from a mixture of taoncmerR comprising about AO to about 
90 percent by wci&ht methyl roe fchacry late, 

6. A composition of claim 2 vberein said afiell la 
polytnerl&ed from a mixture of monomers copvprialng about 20 to about 
50 percent by sreighc ac id-can taining or anhydride- containing 
uueaturated monomer. 

7. A composition of claim 2 Wherein said core-shell 
polymer haf! been neutralised with a bape, 

ft. A composition of claim 7 wherein traiH base la selected 
from the Rroup consisting of Air*mon1a ( triethylsrainC, 
mono e than Diamine, dim ethyl amino a fchariol, sodium hydroxide and 

« 

potassium hydrox3.de, 

9. A composition of claim 2 wherein the glass transition 
temperature of said core ).* about -65 *C. to about 100°c> and the 
fclaaa transition temperature of said shell ia areatex tfcau about 
100T,« 
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UK A composition of Claim 2 wherein said com and Sold 
ahell are chemically grafted together uolng one or maro 
poly functional canpountfa delected from 

(a) polyfunction*! compounds hnvlnft two or more BlteB of 
una atu rat ion, 

(b) react L VR chain transfer agents having two or more 
ab£ tractable atoniB, and 

(c> hydrid polyfunctlcnal earnpoirade having one or mora 
aba tract able a tome and one or mora aitOfl of 
unMtwation. 



11. flie composition of claim 1 wherein the organic solvent 
in the solvent component to selected from propylene glycol, ethylene 
glycol, dlethylene glycol, propylene glycol methyl ether, dipropylen* 
glycol methyl ether, tripropylene glycol methyl ether, ethylene 
glycol methyl ether, ethylene glycol ethyl ether, achy! one glyr.ol 
fcutyl ether, diethylene glycol methyl ether, diethylene glycol ethyl 
ether , diethyiene Alycol butyl other, propyl cub glycol propyl ether 
and propylene glycol butyl ether. 

The compoaition of claim 1 wherein the organic solvent 
in the advent component In present In an amount of from abovt 6 
percent to about 9 percent by weight of the entire cowpoaition^ 

13. The composition of cLain* 1 wherein the composition 
contains a thlclcencr. 
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14, Tho ccmpoaition. of claim 13 wherein the thickener ia a 
mixture of a pBcutloplaBttc polysaccharide rharaaaii Rum and ft nanionie 
po touts thane theology modifier. 

J5> The composition of claim 14 wharetn the pBendoplastic 
poiyeaccnaride rhamaan. gum «id the nonionic polyu re thane rheoloay 
B0.lJ.rie* ftre together present in an Munjat of from about 0-1 percent: 
to about 0.5 percent by weight of the entire compoaition. 

16. The composition of claim X whercl* the ooapoettion 
contains a metal ligand complex* 

17. The composition of claim 16 Vherein the metal ligand 
complex is selected from metal-aomoni a complex.ee of *lnr. t cadmium, 
copper and nickel and arwponium sirconyl carbonate complexes, 

15, The composition of claim 16 uhercin the metal in the 
metal li B and complex le present In the amount of from about 0-1 
percent to AHoot 0-7 percent by welfiht of the entire composition, 

19. The composition of claim 3 wherein the composition 
containe a neutralism inhu selected from the sroup consisting of 
2-amlno-?-mcthyl-l-propanol , me thoxy propylamine , 
dimethylamlnopropylsmlne and H-artinopropylmorpnollne- 

20. The compoBition of claim 1 wherein th* composition 
contains a pigment. 
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